Chapman's "response bias" theory of word association behavior predicts a hierarchy of responses in schizophrenic associations, whereas Broen's "response interference" theory does not. The existence of a "true hierarchy," (i.e., at least three ordered levels of responsiveness) was explored in 30 schizophrenics along with 30 alcoholic controls under conditions of high-, medium-, and low-associative distraction. Schizophrenics manifested significantly more associative errors at successive levels of associative distraction, and their error curve almost precisely approximated a straight-line function. These results were interpreted as supporting the notion of hierarchical responding central to Chapman's theory as well as independently replicating earlier studies of schizophrenic word association behavior.
A number of investigations of the language behavior of schizophrenics have recently been carried out in an attempt to clarify the nature of the schizophrenic thought disorder. These investigations have focused on hypotheses derived from two contrasting theories of schizophrenic word association behavior, Chapman's "response bias" theory and the "response interference theory" of Broen and Storms. While there are some similarities between the theories, a pivotal difference appears to be a belief in the existence of response hierarchies in schizophrenics. In elaborating their theory (Broen, 1968; Broen & Storms, 1961 , 1966 , 1967 
, Broen and Storms have taken the position that
The central difference in schizophrenia is seen as a partial collapse of response hierarchies. The strengths of competing responses are more equivalent, resulting in the fragmentation of dominant chains of thought by the intrusion of competing associates [Broen & Storms, 1967, p. 271] .
On the other hand, the response bias theory (Boland & Chapman, 1971; Chapman, 1958;  1 The authors wish to thank the St. Louis State Hospital (Patrick J. Gannon, M.D., Superintendent) and the St. Louis chapter of Alcoholics Anonymous for permitting subject recruitment within their respective agencies. Greg A. Roberts assisted in raw data collection and manuscript preparation, and Stanley Kary provided statistical consultation.
Requests for reprints should be sent to Margaret Roberts, Department of Psychology, Florissant Valley Community College, 3400 Pershall Road, St. Louis, Missouri 6313S. Chapman, Chapman, & Miller, 1964) holds that the schizophrenic thought disorder is characterized by an accentuation of normal response biases. A response bias is a predisposition toward making a particular one of the various, possible kinds of responses that one might make to a given stimulus word [Boland & Chapman, 1971, p. 52], Thus, the idea of a schizophrenic response hierarchy appears to reside in the notion that a range of responses are available to schizophrenics and that some responses are more likely to occur than others. The response bias theory further predicts that while schizophrenics and normals do not have the same hierarchy of all responses, they do have the same hierarchy of errors because schizophrenics fail to incorporate contextual cues of word meanings commonly used by normals. The result is that schizophrenics do not make qualitatively different kinds of response errors than normals, but rather they make more of the same kinds of errors.
While a number of recent studies have investigated important aspects of the response bias and response interference theories (e.g., Boland & Chapman, 1971; Leavitt, Garron, & Gale, 1972; Lisman & Cohen, 1972; Mourer, 1973; Storms & Broen, 1972; Usdansky & Chapman, 1960) , these studies have appeared to deal only tangentially with the critical issue of schizophrenic response hierarchies, and no study has explored the existence of hierarchical responding beyond two levels. In addition, with the exception of Storms and Broen's (1972) investigation of a very small and heterogeneous group of brain-damaged, alcoholic, and psychotic subjects, these studies have uniformly employed control groups of normal subjects despite the well-known fact that schizophrenics almost always respond more variably and idiosyncratically when their performance is compared to that of normals.
The present study was an attempt to explore the existence of a "true hierarchy" (i.e., more than two ordered levels) of association errors by measuring schizophrenic performance under conditions of high-, medium-, and low-associative distraction. Additionally, alcoholic subjects were employed as a control group in an effort to provide a pathological but nonschizophrenic standard of comparison. It was hypothesized (a) that schizophrenics' associative error scores would significantly differ between all levels of distraction, (b) that these scores would closely approximate a straight-line function, and (c) that schizophrenics would produce significantly more associative errors than alcoholics at all levels of distraction. Such results would offer compelling support for Chapman's response-bias theory and would tend to argue against the response-interference theory of Broen.
METHOD Subjects
Subjects for this study were 30 male chronic schizophrenics hospitalized at the St. Louis State Hospital St. Louis, Missouri, and 30 male alcoholics affiliated with the St. Louis Alcoholics Anonymous program. Schizophrenic subjects all carried a primary diagnosis of schizophrenia with no secondary diagnosis, and all had been hospitalized at least one year prior to testing. Twenty of these subjects were subcategorized as chronic undifferentiated type, 4 as catatonic, 3 as paranoid, 2 as hebephrenic, and 1 as simple schizophrenia. No schizophrenic subject had a record of mental deficiency or brain damage; none had received psychosurgery or convulsive shock treatment in any form. It was not possible to recruit schizophrenic subjects who were not on some form of chemotherapy. Thus, all schizophrenic subjects in this study were receiving at least one of the phenothiazine-related compounds daily at the time of testing. Alcoholic subjects were all volunteers who were actively affiliated with the St. Louis Alcoholics Anonymous program on an outpatient basis. Their participation was solicited in person by the experimenter during a series of contacts at Alcoholics Anonymous gatherings at which time the general purposes of the study and the time commitment involved were explained. All alcoholic subjects had refrained from alcohol at least 30 days prior to testing and none was currently on any other form of chemotherapy. No alcoholic subject was included who had a history of delirium tremens, brain damage, or mental deficiency.
The two groups of subjects were matched on three major demographic variables: chronological age, socioeconomic class, and level of intellectual functioning. As noted above, all subjects in both groups were male. Schizophrenic subjects averaged 39.6 years in age (SD = 11.2), whereas alcoholic subjects averaged 45.2 years (SD = 11.6). Socioeconomic class was measured by the Hollingshead and Redlich (19S8) two-factor index (premorbid occupation, education) ; schizophrenics averaged 74.5 (SD = 18.2) and alcoholics 69.0 (SD = 14.9) points on this scale. Thus, subjects in both groups were from the working and lower socioeconomic classes. Level of intellectual functioning was estimated by administration of the Wechsler Adult Intelligence Scale (WAIS) Vocabulary subtest prior to testing. Subjects in both groups appeared to be in the average range of intellectual functioning, with schizophrenics averaging 10.7 and alcoholics 11.7 scaled-score points on the Vocabulary subtest (5.0 = 2.4 and 2.0, respectively). There were no statistically significant differences between groups on any of the three major matching variables.
Materials
The scale used in the present study was a modification of the Chapman card-sorting test which measures the distracting influence of word associates on verbal concept formulation. Chapman (1958) reported two scale formats which differed primarily in the range of associate alternatives presented for a series of standard stimulus words. His first format contained 90 single-word stimuli with three randomly positioned word associates: (a) a correct choice (i.e., a word belonging to an abstract category common to the stimulus words such as "flame" is to "fire"), (b) a high-associative distracter (a word highly associated with the stimulus such as "stove" is to "fire"), and (c) a neutral filler (a word neither associated nor conceptually related to the stimulus such as "lettuce" and "fire"). The second format contained the 90 identical word stimuli but randomly presented alternatives designated as low-associative distracters (i.e., words with essentially zero associative relation to the stimuli such as "neck" is to "fire") in addition to the correct choices and neutral fillers. It can be readily seen that no functional distinction was made in the second format between neutral fillers and lowassociative distracters. However, the distinction in terminology was retained for the purpose of computing corrected error scores that would be comparable to the scores derived from the first format.
Since the present research was concerned with the issue of whether schizophrenics are limited in their response repertoire to only high associates or whether they have access to at least a three-level hierarchy of responses to a given stimulus word, an additional form of the Chapman technique was developed containing distracters of medium strength (i.e., words "somewhat" related to the stimulus word as "bright" is to "fire"). In this third form, stimulus words appeared with randomly positioned alternative associates designated as correct choices, medium strength distracters, and neutral fillers.
The medium-associative distracter form was developed empirically following the Chapman (1958) procedure by first gathering from a normal college graduate student five free associations to each of the 90 Chapman (1958) stimulus words. The association given fifth was defined as a relatively weak, intermediate association and was tested to determine whether it indeed was less associated with the stimulus word than Chapman's original "high" associations, and more associated with the stimulus than Chapman's "low" associations, by submitting all the associate alternatives to judge's ratings. Fifty normal college undergraduates served as raters and were presented with the original 90 Chapman stimulus words together with the three associate alternatives (high, medium, low) for each stimulus with instructions to rank the alternatives from most to least associated. Items which achieved a criterion of 66% or higher reliability of rank ordering were retained as achieving the desired levels of high-, medium-, and low-associative distraction. Of the 90 original items, only 35 met this criterion.
2 These items were then reorganized to yield the high-, medium-, and low-associative distracter conditions by randomly pairing the same 35 stimulus words in each of three separate forms with the same neutral filler word, the same correct choice, and either the high-, medium-, or low-associative distracter. Since it was possible that the 35 stimulus words finally selected were biased in the direction of more task errors as a function of degree of reliability of rank ordering, it was decided to correlate the total number of errors for each stimulus word with its corresponding reliability score. The resulting Pearson correlation of -.03 (d/ = 33, ns) demonstrated that this form of item biasing was not a factor influencing subject's performance in this study.
Procedure
Subjects were first briefly interviewed to establish rapport and obtain the demographic information described previously, and they were then administered the Vocabulary subtest of the WAIS. Each subject was finally administered a randomly determined high, medium, or low form of the distracter scales described above. Thus, with 60 subjects equally apportioned between the schizophrenic and alcoholic groups, a total of 20 subjects (10 schizophrenic and 10 alcoholic) received each of the three distracter scale forms.
A rack containing three holders and three separate slots was constructed such that the placement of one long card on a platform simultaneously displayed a 2 The scales developed for this study are available from the first author. printed correct response, neutral filler, and associative distracter of a given strength. The subject was provided with a deck of 35 smaller cards with one stimulus word printed on each card and was asked to indicate his response by placing a card in a slot underneath his choice of associate each time three words next appeared on the platform.
Subjects were introduced to this experimental task by being told that the study was one of "the way people think." They were then specifically instructed that their task was to sort together "things that could be called by the same name," and an example was initially presented explaining that a dog and cat went together because both could be termed animals. Subjects were then presented with six practice items during which the experimenter rendered assistance if needed and corrected responses to associates other than the correct choice. Subjects in both groups appeared to comprehend these instructions quite clearly, and little assistance was required. The experimenter then repeated the instructions before proceeding with the administration of a distracter scale during which no further assistance was rendered, although the experimenter remained with the subject throughout the task in order to present and record responses.
RESULTS
A raw error score was derived for each subject by summing the number of responses to associative distracter stimuli, and a corrected error score was then obtained by subtracting total responses to neutral fillers. According to Chapman (1958) , the use of corrected error scores has the advantage of eliminating errors due to random sorting. The corrected error scores were analyzed by a 2X3 factorial ANOVA which permitted the assessment of main effects due to group (schizophrenic, alcoholic) and strength of associative distracter (high, medium, low) as well as the Group X Distracter interaction. It was found that all three effects reached statistical significance. Both the group main effect (F = 11.1, dj = 1/S4) and the associative distracter main effect (F = 13.4, dj -2/54) were significant beyond the .01 level of confidence; the interaction was significant at the .05 level (F = 4.S,df = 2/54).
The corrected error score means and standard deviations are presented in Table 1 , and the results of the statistical comparisons between all individual treatment means by use of the Duncan multiple-range test are presented in Table 2 . Inspection of these data demonstrates that although schizophrenics made more errors than alcoholics at all levels of distraction, it was only in the high-associative distracter condition that the difference reached statistical significance. More important to the concept of a hierarchy of schizophrenic's responses, however, was the finding of significant differences between all levels of schizophrenic's scores.
Since the hierarchical ordering of schizophrenic's scores was of fundamental interest to this study, a linear least squares trend analysis (Winer, 1971) was carried out to determine the approximation of schizophrenics' scores to a straight line. It can be seen from Figure 1 that these scores fiitted a straight-line function almost precisely (r = .993, p< .001).
The use of corrected error scores to test the hypotheses in this study was made both to adjust specifically for possible random responding as well as to replicate generally the Chapman (1958) method of abstracting raw data. Yet, it was possible that the subtraction of total responses to neutral fillers from re- sponses to associative distracters introduced an artifact which obscured differences in basic error rates. In order to assess this possibility, the raw error scores were submitted to the same analysis described previously, and it was found that the results were almost identical to those obtained when corrected error scores were utilized. The group main effect (F = 18.9, df -1/S4), associative distracter main effect (F = 13.2, df = 2/54), and interaction (F = 5.8, df = 2/54) all reached significance beyond the .01 probability level. The individual comparisons again showed that schizophrenics made significantly more errors than alcoholics, and an ordered hierarchy of errors with significant differences between levels was manifested by schizophrenics as a function of associative distracter strength. The raw error score means were 10.1, 6.0, and .4 for schizophrenics under the high-, medium-, and lowassociative distracter conditions, respectively, and 2.1, 2.0, and .2 for alcoholics under the high-, medium-, and low-associative distracter conditions, respectively.
DISCUSSION
The results of this study offer strong support for Chapman's response interference theory of schizophrenic word association behavior. As predicted by this theory, schizophrenics manifested a clearly ordered hierarchy in their response errors that increased along with increases in associative distracter strength in almost straight-line fashion.
Introduction of a medium-strength associative distracter produced significantly fewer errors than did a distracter of high strength. Thus, the present study demonstrates the existence of at least a three-leveled hierarchy.
There was no indication of the collapse of hierarchies predicted by the response interference theory. Schizophrenic's mean error scores were almost a perfect straight-line function of distracter strength, and there was no leveling of the curve that one would associate with even a partial collapse of response hierarchies. Broen and Storms (1966) have presented the idea of a "response strength ceiling" which causes a hierarchy of responses to break down the closer a dominant response comes to the ceiling, and it could be argued that the schizophrenic hierarchy remained intact in the present study because the responses sampled were well below ceiling. Although this study does not critically address the ceiling issue, it would be difficult to maintain the Broen position in the context of (a) the broad range of response possibilities sampled in this study and (b) the failure of the schizophrenic curve to vary from a straightline function as the higher levels of associative distraction were reached.
Like previous studies comparing schizophrenics to normal controls, the present study found significant differences between schizophrenics and alcoholics at the higher levels of associative distraction but not at the lower levels. This appears to coincide with Chapman's (1958) finding that the error rate for schizophrenics rises faster than the rate for normals as associative distracter strength is increased. Indeed, there is a striking resemblance between the mean corrected error-score values for the groups used in the present study under high and low distracter conditions (see Table 2 ) and the "distracter-minus-irrelevant" values reported by Chapman (1958 ,  Table 4 , p. 377) for schizophrenics and normals using easy and hard concepts (schizophrenics = .12 under low-associative distracter conditions with easy concepts and 8.41 under high-associative distracter conditions with hard concepts; normals = -.06 under low-associative distracter conditions with easy concepts and 2.53 under high-associative distracter conditions with hard concepts). Thus, not only do the present results represent an almost precise replication of Chapman's (1958) earlier research with schizophrenics but the present alcoholic group is shown to function in a fashion which is quite similar to Chapman's normals.
In summary, the present study can be considered a replication of earlier research on the word association behavior of schizophrenics and an extension of the notion that schizophrenics perform differentially not only from normals but from at least one other psychopathological group as well. It is likely that only through the comparison of many types of "normal" and "pathological" groups with varying degrees of disordered thought processes that the differential subtleties of associative thinking will emerge. More importantly, however, the present study supports the Chapman response bias theory of schizophrenic word association by clearly demonstrating the existence of at least a three-level, ordered hierarchy of response errors. These results imply that as Chapman et al. (1964) have hypothesized, schizophrenic language and thought may best be understood in terms of the schizophrenic's inability to inhibit the same language associations available to nor-mals and alcoholics. Hence, schizophrenic thinking may result less from peculiar and bizarre associations and more from a failure to incorporate the contextual cues of word meanings and thus inhibit the associative flow of language.
